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^-§: «K£*i) ^flS^^l 7flAl^rl-. 7flA]^ T^j-Aj ^ ^) 

<^s] <£^°1 71^1 31 2^1-* Jl^HS. 5^§*}<*| 31 1 ^ 3l2#:£*ll ^^"^ 
^ ^s}-0L, ^-71 t^sl^H ^7l 311 ^ ^2^^^^^ zl^5L Ir^-i-^- 

^-^S ^-71 JL^S. 3]2lr^# <=§^^ 7>^V^<^1 ^AjS)i- 

7^5. 3l2-t^l- ^^^1^ o.S.M| l:^#ol T^j-^*- ^Aj^r}. 

#71 311 ^ 3l2«K£3l <3<3 aH^ ^o^- ^ ^Aj-_o s t^^M 

H* ^^W. °H 7>7l^^ofl ^tflAi ^£31 ^*fl 

«Vfe 7l*J- ^-fr ^ ^j-ofl ^^Al^ ^ $X^, t^^-^-S. ^S.^ 

^^^1 4 s ^%Aj ^ ^p-tiitb «K£3l fHJ^ 313" 

J£ 5i 
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^ ^v]^: ^>£^ll ^ ^12:^ {Method of fabricating semiconductor 
probe with resistive tip} 

£ lab ^efl^l ^11^ £S« H°13.S.^S^^ #^^r iLo^b A>Al£o]rf. 
£ lbb S. la^ A* ^-tfltt ^-cfl£olcf. 

S. 2ab MOSFET ^ <>l-8-*M X^3l*r» 3#*Rr # 

£ 2bb MOSFET ^^S)^- 413* #^1*1 ^-B^ 3E^ol4. 

£3^4 ^*HH tcj-Ej- ^sslb ^tg-^ tiVs^fl ^-i- ^ 

i 4b £ 3^1 ^^^H ^slb €3* M-^-^H 7flM;s=°itr. 

£ 5a tfl*l £ 5ib ^3 ^HH ^a*^* 7fl^6.S. 3E*1 

S. 6a ifl*| £ 6eb ^HH ^*Hr #31* 
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Q9 * :afl 1 til- ^ ^3] xlncdo^ 
OZ , OZ » 1 ill i 0 i 


oo » 
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34 , 54 ; ^|2*H^| 
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51 ; 




53 ; 7]^^ 


55 ; 




59 ; -H-^^l^ 


68 ; 





< 2 o> £ ^ a> £ ^ afla&U-'M 3.3. %<LsLx], ci^r # 

£^ £ 1^ ^-^-s. *l^*Rr ^ 

<21> *tfl-g- ^Al ^7l, #7} »1^-<H] tfl^ ^A7> ^7>f-6fl 

28-5 





020030022570 ^*> : 2003/5/7 

tthef 3L$Z\ ^7H>J1 7]^ SfcE. 

^ ^3-7} -g-ol^l o>M^H. #3)3 ^-2-3 (flash memory)^ h^*}?) 
^3^5.3. o]ofl rfltb ^"£-2-5. (Scanning probe)* ^l-S^ ^17} 

<22> ^-^^ <*|3 SPMCScanning Probe Microscopy) 7] ^-ofl o]-§-^rl-. , 

^^1^ (Scanning Tunneling Microscope) STM) , €*r3 U-ir °l-§- 

*>fe -&*Kr^ ^^1^ (Atomic Force Microscope; AFM) , t\7}^ 
£| ^ 6 l-§-*Kr 7>7l^ (Magnetic Force Microscope; MFM), 7}*\%#2\ 

^Itb ^r^l# 7fl^ tr <t^> W (Scanning Near-Field Optical 

Microscope; SN0M), 3*13* 0 l-§-tb ^^(Electrostatic 

Force Microscope;EFM) ^ o-|^-^rV. 
<23> o]e)$ SPM 7l#* <>l-§-SH ^» JL^SS. 7]^- ^ ^^*>7l ^*Hfe ^ 

*fl^5M- ^*\7}7) $\n ^H^^l^l- o^H ^Efls. ^ ^1<=H <=>> tr^-. 

<24> £ la^- ^■xfl^-7fl^ *ll 2001-4598131*1] 7]zHQ MOSFETCMetal On Semiconductor 

Field Effect Transistor) ^^^S7|- ^fl^ p}o] 33.^2^ 

a>a]£^ ( 5. lb^ S. la^l A ^ ^•tfls.oltq-. 

<25> £ la* ^-S^, ^V£^l 71^(20)^1 <^z}-£]<>| ^<$€ ^(10)°1 71^(20)^-5.^- 

E] ^-tfl ^"^(10)^ 71^(20) ^ 

= (20a, 20bH SU^K 
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<26> £ lb* %2^*}t& , ^(10)^ V*}^ ^ ^ ^A>^ofl 4^(11)5* J=tS)|°](13)<3^ 

•1 S^^M ^ A}oH (12)^1 fl*]^. 

<27> O]^^- ^» 7>^1^ ^(10)^) ^ ^Bfltf|3l ^6fl i^^S. ^ejlol^Bfl 

^4 ^ ^fl**^* 7i^ ^ 3.71^ a>^^ 7 >*|fe ^ ^2^. 

<28> ^ P}o]a.S.nlBl ^O]^ ^o] #3H^fe- A>^ZHF^i| ^£.7} 

ftol ^<H^S.S. *8>i ZH# 7}^m S^Sl ^^*>7l7> ^^c}. 

■gfl *fl^ ^(10)21 #ofl ^^Al?l7l ^go] Sa-Cf. 

<29> £ 2a ^ £ 2bTr ^sfl^l i^^q- = 31*1 ^(11, 13 H ^<S3°1*l M0SFET 

<>l-8-*H ^» ««Hr ^-fr #3^1 
<30> £ 2a» ^"2^, ^rA$\ M0SFET ^(10)^r *^#<>1 V*}^3] ^(10)^ 

^A>^ofl n *§ ^^(11)4 H^o] «3^(13)-S- ^1^, 7]^*M 

(15)^ a^^r o]^>^ JE^*l*Kl7)3 trj-^ ^^(12)^ 3 

**M a^^§>(17)^) ^4 3.711- 3#tb*=K 
<3i> • 3E. 2bfe ^2fl^ M0SFET ^(10)3 ^tfl^ ^^^(14)^1 3H>£H 7}^ 

W*l ±L°l:n. Xi^. 
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<32> 5= 2b» , ^3 ^(10)ol 7l^pfl^l(15) ^ <8=3 S^^V(17)^ 

<*fl 3*l*Rr 3^, S^^>(17)^1 #7lH ^«fl «r£-§-°l <3^(12)^ 

<33> 3.7}7} ^rfl7> S\^r ^3]7> 7Hfl€ ^ ^°fl ^ 

(11, 13W ^7>> ^fl^o] ^^s]^ <8^(11,. 13)*HI <&7}& 

^-a-ofl ^7> *r£* *=tii 

<34> ^, f^<£) M0SFET ^ S^^H ^l^b #317} ^ ^.^1^1 S§3*|-*1 

7> *oih o h ^-H7i- ^^^m sa^. 

<35> ^ o] olifLjL^Kr 7]^ ^Sfl 7)^°\ 7fl^*>7] ^ 

t!: 3°_sL^, tfltb #£7> -f^rtb *UM3 ^* 7>x]^ *KE*fl ^-fr 7.>7l^^«J- 

<36> ^"71 7l#^ ^*>7] ^ll^T^W^l 5L^€ ^-71 

^Wfl ^*l*Hr ^31^* T^SM, ^71 ^ ^^-^^ #7) ^|l»^*3i|. 
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-#7} *ll 2-1:^-1- o| jl^SS. 5.^3 € »U ^ ^2W>£^1 ^<^«^- ^-wl^ ^-§r 
&5L$] *H2=SHb ^<H) SW-H, 

<37> >8-7l *|*<8«^, ^-7] ^1 ^ ^2^£^^^^: ^ *1 $ *H2«]:S.31] 

<g^£] j7^- £ *2*£** *}^H.fc C $^SL3, ^+)^*\ ^7] JL^S. *l|2#£# 

<38> ^7} ^12:^^, ^llllr^l-i: £^tb 7)&*\ ^H^H^^ 

^-7] n}A H ^ *fl«q^- <g«H #7l ^111:^1:4 4^- ^121: 

<39> #7] 7l%* t^Bl^H ^71 ^ »12 ^ 

^7] ^ ^12 S>5=*H ^ ^q^l ^-71 ^12^-^1-^ ^1^£S 

<4o> ^ #7] "fia D -tt Sfl^«H ^-71 n>^aL^-* ^71 

71^ ^«Bs- *ll3^7fl; ^ 

<41> ^-71 7l^ ^7] ^O] ^T&Jfofl ^^l^VH^- 3fl«1^|Ul* 

<42> ^-71 ^112^1^, 

<43> #7] ^ ^I2^r£^ll ^H^^H^l ^€ ^7l -tf^H >H 

<44> #71 *H3#?fc, 
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<45> # 7 } p>^a.^ 2j5L^-fe iBeWH#sl ^-^11- ^#tb cf-S-, ^^^g- 

^# #?1 4i3S[i A}z]-fg#o.3L ^#3^ #?H;» 3J°1 w>^-3]§> 

<46> #7l »13^^, 

<47> # 7 1 #4l ^7]<>1]A-1 #?1 S^Rr X^l ^ ^ 

3 #3}-^ ^#*Rr #31; £ 
<48> # 7 j #3-^-£ #7l M#JH* ^fe #31 ;» s^sH, 

<49> #71 ^1 ^ ^12^VJE^| 3H-<3^<M ^<$q<>] #7l 71^ #Jf<*JH XJ 

s ^#51^ f^#Jf« ^#*Rr 3«1 «>^^. 

<50> #71 ^llr^#^r #71 ^2lr^#^r ♦^««>l>m-, SEfe #71 

<5i> o]is} t ^Jf^ H^#^r #S*H hVM^: #AHH o)-^. *Jtg-# 

^ ^na^-i- #4*1 °i ^^shh h*1€ ^ 

^«H3* ^«fl 4#£|7fl ^^14. 
<52> 51 3£- ^3 afl^U-^H Sl«fl *fl2^ ^ n^Hl^r #51*11 ^ 

<53> £ 3* #2*Ma, #51*l| ^(50)^, ^1111:^1-^1 5L*g£ ^(50)^ s-*||Jf 

(58)^, ^(50)^1 ^¥^1 4>1*1*H ^I2lr^#c»l 3^8 

(56)3)-, 7-l*J- <^^(56)^; A>olofl ^-jl ^(50)^1 ^A>^6(| 3*1^ #71 *f|2*£-#ol 5L 
5.3%$. m « *fl2#51;*fl ^ ^(52, 54)* t^IW-. ^7]*\, p 
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<54> 7l^nfl^|^ S^^K57)^ 31*}^ *Mfc fS^fe #3]^ 3.7} *H» -fr^*} 
31, 371 ^ojfe ^^^(56)^ *H# -H-lHsHfrt-]] , o] ^^-^ Tgaj-S 

^ ^4 37l« ^ 

<55> JE 4^ JE 32] i&JESfl ^(50)^ *t&JM* ^-tfl*}- S^ojc]-. 

<56> s. 2b<fl E*l€ w>4 FET ^(lOH^fe, ^^(14)^1 

«a^(n, 13)^1 s^a-sn ^3<h°> ^ « ^l^i ^ui, 13)^ 

^7} Jl^Tfl 5)31 ZL a7lS^-B) ^#^T ^ &-£>h ^ 4 

21 1i(50)£- ^ ^^(68)<^1 ^E*)]^ ^(52, 54)7}*1 &t^51 

^^^H ^(68)3 #2\o) #o^7tl ^^^^(68)21 

7-^1^ ^35*7} S^^*>(57)^ ^4 37l» ^#^r ^ 5£^. ^71 ^rS^l 

^^r, ^2fl3 FET S^^>» *r ^ ^°>^ ^(50) 

<57> JE 4» #3^1, ^^(56)^1 ifl^-ofl ^ ^^(68)^1 ^r^\ 

(57)7> tf-flXMfe *fll ^ »12«>H^ ^ ^(52, 54)^.9.^. 
$5L safe « ^ 5W. 

. <58> £ 5a ^fl*l £ 5i^r ^aHH] ti>^ ^2:52}-^^ o. 
5. iL^^ A>Al£o]cf. 
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<59> t£^ ( ^lil-^-l-S. ^el€- 7l^r(31) 2.^ SOKSilicon On Insulator) 7]Q 

3] ^B]$ xj-^-dv gci=. = <q p>^a^-(33)^r ^^«rJl, #3M1 

(36)1- ZL ^<=fl £1$ tj-^-, ^H^M^o} p>>ha(38)« n #«<H1 wfl*H?Jt}(51 
5a #2:). 

sfl, i 5b<^l v}9\. £o] t ^^o]^9\ ^3^(33)^: 7)^(31)^ 

^3^(33)^- *H^tb 3l2^-§-3. ul^SL JE^^M *|1 ^ ^2 

£.511 ^ <8<*U32, 34)^ ^th=r. *1|1 3 71l2«K£*ll <3^(32, 34)£r 

*fl-f <8^=1«H 5=31*113. 

<6i> <>H*1, 1*1 3 (annealing) ^§-§- *fll ^ ^|2^V£^ ^ <3^(32, 34) 

aW^I s.^. Ti>^3^-(33)^ ^iLtf #^14. 2. 5c^l 2.^1 € ^4 £°1 ^2»^»^ 31 
^5. <3^(32, 34) ©I Sfrtflsq^, 31^5. <^^*> <g^ofl ^|2*^#6l Ste^M-M 

^12^1- Si ^, ^^(36)# qf-S^tJ.. ^3^(33) *}^- 

^1 ^^^(36)^ ^IsL 3#3<H J£^fe x-1%^ ^ ^Jf- ^^f-fr $ °1 
7-1^^(36)51 J8tf£. ^#«Hir ^S^^H °1M*U= 

<62> ol^A^, 71^(31)^1 ^efl ^3.^(33)^: S£4 ^4|(35)# ^ ^ 

#«<H £ 5(H 5*1 € ^r^r ^3^(33)3}- ^Jil^iE.^- ^B^lH.^^1 1^4i 
3(38)1- ^ ^ ^ S.S.^a.(38)^ ^Sl* 3 

3)5) #^*)l#(35a)°l H^€^.(3E. 5e ^20. 

<63> ol^, ^^eH^S) ##7)1(35H ^*fl 3*1*1 ^a^(33)^r Ti^l ^ 

*H ^r 2 ^^} P>^a^(33a)^- ^tb^.CE 5f 
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<64> tj-^fl, 5. 5g°fl iEAl^ w>S!f £o] ?^%?\m A}^^ *}^3.*K33a) 

\ 

7^(31)^: SE^r *]z}"*H ^(30)^ ^A^ofl ^ *fl2^ 
€^^(32, 34)* ^^^7l^L, ^^^(36)# ^(30)^ ^^3. ^^l^K^ 
5h ^-S). 

<65> o]o^ ( ^3.^-(33a)* ^71^ ^, 71^(31)* -gr^HH 7}<£*}t$., 7}& 

ffiL^fl*!^. °l&l^r, 'l^^-ir *r^*r^ ^ (sharpening) 4 

^*l7fl « 

<66> °]°\*\, 7m(31)^ *>^# 3*1*K£^- ^^sfltfl 

(41)» *0l ^ *H2«KE*fl #^^(32, 34)* 71^(31) >$HM €<£^(37H 

^«fl €<?§^ ^^^(39)^1 ^a^aI £ 5i«H ^ ^ ^* 

<67> ^- 1^°} ^AHofl ^ ^ ^S^^A^, if (30) *H *fl 1 ^ 

*ll2i*h£*fl €^ ^(32, 34)* ^*Kr ^ ^* *r*8*H , *Hltb ^3" 
^3^" *r 9X^ «*Kb ^^-S. ^(36)* -g-°l*WI ^ 
<68> £ 6a tfl^l £ 6e ^ ^a^H] ^ ^c^^ *§^*Hr ^1* 

<69> ^ t ^ 6a °iMili3, 10 15 ^513. 2*83 71^(31)* 

3.^(33)* *£*3. ^<gs^, 7^(31)^ iflJf 
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£_ O.S. 10 21 ~ 10 15 lr^#°l 33^§- * 4=- SU*. *j|2l:£-l-5. JL^S. S.*$ 

€ ^ *l)2 ^rS.^ ^(32, 34)-8r ^ S^^flS. 

<70> ol^A-l, ^^sl (annealing) ^•^^-5. *fll ^ >fl2^:£^ ^ ^(32, 34) 

£ 6b oj] ^-o] D>^a^-(33)^1 SfJi^ #°>*H, 3teM T3| ^1 

10 21 <8«H 5litT ^3E. <3^(32, 

34)4 m^^r Q ) 3K>£M>H ^S^* ^t^. ^, ^ <83 

(36)£ 

<7i> «>1<H^. *H^€ ^3.^(33a)-§- *H 71^(31)^: ^ 

z*^, £. 6c efl £^1^ ^ 
<72> olol^, B>^a^-(33a)* XlTj^ ^, 71^(31)^- ^ €-*]7l4M 7>1^, ^ ^ 

#3 Ik^o] ^-S^-M £ 6d ofl w}4 z>°l aa^^lcf. 

oH A^s *\*& ^^(36)<^1 ^ ^th=K 

<73> o]o^ t Aj-j^-a- $}7]f>}T& S. 6e<*)l 5LA]^ ^ ffi^t!: ^(30) P] 

<75> s. 7-& ^^^l 

<76> £ 7* ^-S^m, afll ^ *fl2 #£31 <3^(52, 54H JL^J£ £. 

^S)JL, <^^(56)^ p^ -&£#<>1 ^"S-S. JE^ ^4", ^(50)^1 ^l^Hr 
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<3(56)°fl <8«W n3^€^. 

<77> ^ cgo^ w-i^ AS. 7l^VS.S ^ (56)^1 ^^ol 

3<H *i^Sr ^^71] *Hl ^ *«2 £^§3(52, 54H £€(51) ^ 

3B?-7ll(A)» £*l*Ha ^^-^^(56)^1 €3-* =r Si^-S-S 

M^ol *§ A 3s)*l *1%&^ 7\2>\ ^7]4 S^SHq ^ 

-1: ^t^- ^ ^ 0^-S, <9=S1 ^^1- 7$$L 13. ^2)% $X^- S 

<78> ^^^(56)^1 Ir^l-ol *1^£. ^(50)* *}-g-*H ^ S^*** 

<79> £ 8^- ^ t»-W1^ ^>£^1 ^l-g-^H 71^-^^(53)^1 ^^-» 71 ^} 

<80> £ 8^- #2:^, 71^-^^1(53)^1 ^±L-& 7l^*M , ^(50)^ ^1 * *H2#5L 

^ ^ <83(52, 54)4 ^-^1^(58)^1 ^7}^ -fr€*il^(59)-a: *l*l*Kr 

*Ff ^(55)* 3*1*1*1 ^(50)3 ^¥^ 71^.1.11^1(53)^ ^ ^(55) £ 
^17> ^sqjE-If tb^. ^71^, aiU ^ ^112^:^1 ^ ^(52, 54H^ -g-<£ 
^l7>*>o^S. ^(50)4 *Hf- ^^"(55) A>oloJ) ^l* ^a^>c^ 7 ] s. D fl ^(53)6|1 ^iL-t- 7 1 
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<8i> ;&7fl7} ^5)^, 71^^1(53)^ 9Xtt ^-fr^l*! ^(57)^1 ^ 

*H a^^>7> ^^^l^q- 7l^ofl 5^ X 1 ^-^ ^ sat}. <£ 

7Hr^. 

<82> ^71^ ?i(|a|iS 7l?flSl^ 5U-<^h ^» 

<83> <ty« «^ ^ O] ^}i=. 7l# ^0>oflA-l ^l^^- 7># T.}^ ^ ^ 

71^ AV^ofl o^Sfl t±<#& ^Bfl^l ^fl-fr ^ $X^r ^14. «DM ^ ^3 ^ 

[^^1 Jl-3}-] 

<84> ^ ^ltb tM8^1 ^lS^^l 7>7l^^ 

6fl Sl*|W ^£^1 ^ A}<>H §7fl*Kr ^ ^ f^<H ^*Hfl <T 

^l^-^Jol ^sj-^cf. o)g\i& 7\)2i^SL£. ^Sl ^El^l^^ ^^1 ^ 
^ofl ^ ^ <m^r T^SL£,*\ 7]^%] ^^H €^fl*Rr 

S.^ #*V* *r 5Ufe ^a>M 7l#^r ^1-g-tb M-lc *H*H*}7H 
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<85> S^;, o]^7fl 7$i^Q ^>^-^7l## -g-g-^V tfl-g-^, 2^ ^^^^] 
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W*|^It l ^4|] 
11 

71 ^ ^^MMl^r ^"71 *1#£#S|- ^2^1-^ 51^ € 

n^Kr *HJ->S 7-*m tiJrS^l *fl2:*Rr «o Vl ?Hl 

^•71 7i%V^^^, #7l ^11 ^ »12^£^1^^^ I^SH *7l *U ^ ^|2^3:£SJ| 

2] 

*ll 1-S^-M- S-^tb 71^ ^ofl ^H^^lH^^ o}iH D -lt #7l p> 

iH^M: >fl^tb 71^ <3^<H) #71 *llllr£-ls4 t|* =^<q *|2«-£«-fr ul^ES £ 

#71 71^4 <1*]b13H #71 ^|l * »l2 ^ ^ 7le|» 

#71 ^ 7fl2 ^r£^l ^ ^ofl #7l ^2^#ol 7^£S 5=*S^ z\^<$ 

^4 *§-8*Rr ^2^; 

db^ f^lS. #71 n>^3.^ S|)B|^€rH #71 afl^^ P}ia^t ^l^tb # 
71 7l^£l 7-1^ ^*H=- *H3#7il; ^ 
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#7l 7}&<>\ ^-i- ^4*H #7l *i^# ^o] ^^-ofl ^^*>H-s. 7,HE]Bfl^* 
^#*Hr *H4#7ll;» 2.^*}$= f^AS ^ T^ltt ^ A 

3] 

4| 2 ^1 551°!^. 
#7] ^I2^m, 

#7l *)U ^ »l2a>^l SKtS *i%^°l ^IS. ^ 

[^T 1 * 4] 

*0 2 ^1 5£<H*1, 

#71 *fl3#7H^r, 

^# <r^8*M #71 p}^^* A>Zl-^^-O.S ^#*Rr #31 ;» 5L^Hr ^<L3. 

5] 

*fl 2 Qdfl 

#71 *ll3#7ll fe, 

#71 sflel^ 'lia^l ^lTltb 7m* &3)7M*\ 1*1 3 *M S.^ ^ 
^1^1 ^#*>fe #711; ^ 
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MJt 1 * 6] 

*1] 5 ^ 5£<>H, 

13^8" 7] 

*fl 1 $H>H. 

8] 

»1 1 %°fl Sl^i, 
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